Background: Breast cancer is one of the most common cancers as well as one of the leading causes of cancer mortality in women worldwide. Cancer risk potentially continues to increase because of the many sources of exposure to carcinogenic chemical compounds. Carcinogenic compounds can contribute to free radical formation which might further interact and damage biomolecules such as lipids. Lipid peroxidation will increase malondialdehyde (MDA) levels, triggering gene mutations that leads to cancer.
INTRODUCTION
Breast cancer constitutes as the second leading cause of cancer deaths among women. Breast cancer development consists of several processes involving various cell types, making its prevention remains challenging in the world. [1] Cancer can be a fatal disease, making it among leading causes of death globally. [2] Breast tumors typically begin from the ductal hyperproliferation, and then develop into benign tumors or even metastatic carcinomas after constant stimulation by various carcinogenic factors. Tumor microenvironments such as the stromal influences or macrophages play vital roles in breast cancer initiation and progression. The mammary gland of rats are inducable into neoplasms only when the stroma was exposed to carcinogens, not the extracellular matrix or the epithelium. [3] Macrophages can generate a mutagenic inflammatory microenvironment, which can promote angiogenesis and enable cancer cells to escape immune rejection. [4] Different DNA methylation patterns have been observed between the normal and tumor-associated microenvironments, indicating that epigenetic modifications in the tumor microenvironment can promote the carcinogenesis. [5] Based on the World Health Organization (WHO), cancer is the second leading cause of death worldwide. In 2018, there were 9,6 milions of death caused by cancer. Among one in six deaths caused by cancer, five were of the most common cancers including lung cancer, breast cancer, colorectal cancer, prostate cancer and skin cancer. [6] According to the data of cancer (Globocan) in 2012, from 1,7 million cases of breast cancer in women worldwide, 47% were in developed countries and 52% in developing countries. [7] Incidents of breast cancer differ, 39% were recorded in Asia, 29% in Europe, 15% in America, 8% in Africa and 1.1% in Australia. From these data it can be concluded that the Asian continent is the continent with the highest breast cancer incidence. [8] Based on Globacan estimates, International Agency for Research on Cancer (IARC) in 2012, the incidence of cancer among the Indonesian women was 134 per 100,000 population with breast cancer has highest incidence by 40 per 100,000 followed by cervical cancer 17 per 100,000 women. The mortality rate caused by breast cancer is 16.6 deaths per 100,000 population. In 2013 in the Indonesian Ministry of Health (2015), cancer incidence increased from 12.7 million cases in 2008 to 14.2 million cases in 2012. Estimated number of breast cancer cases in West Sumatra in 2013 was 2,285 cases, making West Sumatra as one of the leading provinces with breast cancer casess.
[9]
The scale of the problem about breast cancer can also be seen from the number of cases of breast cancer found in Ropanasuri Surgical Hospital in Padang, the number of breast cancer cases is still high. In 2017, there were as many as 163 women, in 2018 as many as 204 women, and from January to September 2019 as many as 148 women. Based on research conducted by Harahap on Andalas University, risk factors that cause breast cancer are genetic factors, previous cancer history, hyperplasia, ionizing radiation, age of menarche, age of menopause, age at first time, number of births, use of hormone therapy and oral contrast, and lifestyle factors including physical activity, diet, and alcohol consumption.
[10]
The potential risk of cancer continues to increase because of the sources of exposure to carcinogenic chemical compounds. Carcinogens, if exposed to humans, can contribute to free radicals formation in the body. Free radicals interaction with biomolecules can trigger the formation of cancerous cells. Cancer cells experience abnormal growth and differ from normal cells due to changes in gene expression or mutagenesis which leads to an imbalance of cell proliferation and cell death. Cancer cells can attack other tissues through blood vessels and lymph vessels. [11] Carcinogenic compounds can contribute to the formation of reactive oxygen species (ROS) in the body. This ROS can interact with biomolecules such as DNA, lipids and proteins. ROS attack reaction on lipids can cause damage to lipids in the cellular membrane, forming lipid peroxidation which yield to Malondialdehyde (MDA). The low molecular weight malondialdehyde can be produced from the free radical attack on polyunsaturated fatty acids. The lipid peroxidation constitutes the oxidative conversions of polyunsaturated fatty acids to MDA, the main sensitive parameter of lipid peroxidation.
[12] Malondialdehyde is a sign of oxidative stress, especially in various clinical conditions related to the process of lipid peroxidation.
[13] Malondialdehyde can be formed when hydroxyl free radicals such as ROS react with fatty acid components of cell membranes so that a chain reaction is known as fat peroxidation. The fat peroxidation will break the chain of fatty acids into toxic compounds and cause damage to cell membranes. [14] The mechanism of MDA formation through lipid peroxidation begins with the removal of hydrogen atoms (H) from long-chain unsaturated lipid molecules by hydroxyl radical groups (OH), making radical lipids. Then these lipid radicals react with oxygen atoms (O2) to form peroxyl radicals, which subsequently results in MDA (with more than three unsaturated bonds). [15] Malondialdehyde is a natural product from lipid peroxidation capable of DNA interaction to form different adducts, including
Malondialdehyde-1deoxyguanosine (M1dG). Malondialdehyde-1-deoxyguanosine is mutagenic and triggers carcinogenesis. [16] Increased ROS levels in cancer cells are often regarded as adverse factors that cause genetic instability. In cancer cells there is an abnormal increase in ROS with high oxidative stress which makes the cancer cells to be more susceptible to further oxidative stress. [17] Based on the background above, the researcher was interested to measure and compare MDA levels between breast cancer patients and control.
MATERIAL AND METHODS

This research had been approved by the Ethics Commission of The Faculty of
Medicine, Universitas Andalas (No.381/KEP/FK/2019). We conducted an observational study using cross-sectional comparative design to measure and compare MDA levels between breast cancer patients and healthy controls. This research was conducted at the Hospital for Specialized Surgery Ropanasuri Padang with subjects of 30 breast cancer patients who have not received chemotherapy and radiation and 30 healthy people as controls. Criteria for both groups were: aged <50 years old or premenopausal and did not have comorbidities (hypertension, diabetes, and obesity). Research subjects were interviewed and blood drawn (3 ml) and then taken to the biochemical laboratory of the Andalas University Medical School Padang for analysis. MDA level was measured using Thiobarbituric acid and results were read using a spectrophotometer.
To measure MDA levels, the blood samples were let stand for 30 minutes in room temperature and centrifuged (2000 rpm in 15 minutes) to get serum, then prepare the tube by the following procedure: aquades, standard, add 2.5 ml of 5% TCA at each tube, mix using a vortex mixer then centrifuge for 15 minutes, at a speed of 3000 RPM, after which it is taken using a 1 ml pipet, put in a tube according to the label and add 1 ml each of Na Thiobarbituric Acid and mix it using a vortex mixer then heat it in boiling water bath for 30 minutes then cool and finally read the absorbance with a spectrophotometer at λ 550 nm.
The data were processed using the Statistical Package for Social Science (SPSS). Statistical tests utilized were based on the distribution of the obtained data. If the data were normally distributed the independent T-test, but if the data were not normally distributed after log10 transformation of data, Mann-Whitney test will be utilized.
RESULTS
There were 30 breast cancer patients aged 39.83 + 6.58 and 30 control aged 34.80 + 7.40 ( Table 1 ). The normality test was carried out using the Shapiro Wilk test (Table 2 ) and it was found that the MDA level in breast cancer patients and healthy controls were normally distributed with p> 0.05, then continued with the independent T-test. MDA levels were determined in 30 patients with breast cancer and 30 healthy controls, which is considered as a control group. Based on statistical test (Table 3) there was a significant difference in MDA levels in breast cancer patients and healthy controls (p = 0.001). MDA serum levels were higher in breast cancer sufferers compared to control. 
DISCUSSION
According to the research find out that the age of the respondent average in the breast cancer fertile women age and premenopause are 39.83 + 6.58 years and healthy controls subject 34.80 + 7.40 years. Among various factors known to be the initiators of breast cancer, age is a trigger factor for breast cancer. The incidence of breast cancer according to research conducted by Pane et al (2014) states that the age range of breast cancer sufferers aged 27-81 years and the average age of 48 years, there is a tendency for cases to be diagnosed at an earlier age due to the lifestyle of the respondents. The research conducted by Thangjam et al (2014) also found that out of 507 cases of breast cancer, 160 cases (31.56%) were under 40 years old and 347 (68.44%) were over 40 years. [18] Similar research was also conducted by Rahmatya & Khambri among 46 people, the highest age of breast cancer sufferers in the Surgery Section of RSUP Dr. M. Djamil Padang in 2012 was found to be in the age range of 40-49 years with an average age of 46.87 years. The youngest was 32 years old while the oldest was 67 years old. These results were also consistent with research conducted by Azamris in Padang in 2006 which stated that the peak age of breast cancer sufferers at RSUP Dr. M. Djamil Padang among the ages of 40-50 years (34.3%) with an average age of 46.7 years. [19] The Statistical test results showed that the mean MDA level in breast cancer patients was 3.98 + 0.35 nmol/ml while the average MDA level in healthy controls was 3.04 + 0.36 nmol/ml. The result of independent T-test obtained p-value = 0.001, therefore there was significant difference in MDA levels between breast cancer patients and healthy controls. Increased MDA levels in breast cancer sufferers might be due to induction of breast cancer cells to increase ROS that can induce oxidative stress followed by molecular damage and including lipid peroxidation. [20] ROS level elevation, redox balance alteration, and redox signaling deregulation are common hallmarks of cancer progression and treatment resistance. ROS generation is mainly contributed by mitochondria during oxidative phosphorylation. Elevated ROS levels detected in cancer cells might due to several aspects, such as high metabolic activity, cellular signaling, peroxisomal activity, mitochondrial dysfunction, oncogene activation, and increased enzymatic activity of oxidases, cyclooxygenases, lipoxygenases, and thymidine phosphorylases. Intracellular homeostasis is maintained by developing an immense antioxidant system including catalase, superoxide dismutase, and glutathione peroxidase. Besides these enzymes, important antioxidant glutathione and transcription factor Nrf2 also contribute to balancing oxidative stress. ROS-mediated signaling pathways activate pro-oncogenic signaling which promotes cancer progression, angiogenesis, and survival. Additionaly, to maintain ROS homeostasis and evade cancer cell death, cancer cells increase antioxidant capacity level. [21] One of the most produced lipid peroxidation aldehydes is MDA. It can react with proteins and DNA causing gene mutations that will trigger the formation of cancer cells besides increasing MDA levels as a marker of cancer cell development. [22] Increased MDA in breast cancer patients is associated with excessive ROS production and deficiency of antioxidant defenses. Excessive ROS production is triggered by exposure to chemical, biological and physical carcinogenic substances. A significant increase in MDA in cancer along with a decrease in antioxidants indicates the higher levels of oxidative stress and lower levels of antioxidant defenses. This event plays an important role in tumor development and the pathogenesis that results from gene mutations caused by increased levels of MDA. [20] A similar research conducted by Sahu et al showed the increase in MDA levels in breast cancer patients with an average of 5.8 + 3.2 nmol/ml and a control group of 1.9 + 0.28 nmol/ml with p-value = 0.01 (p <0.05) so that there were statistically significant differences between the breast cancer group and the control group. MDA is a product of lipid peroxidation caused by an increase in ROS in the body, which can lead to the development of breast cancer cells.
[23]
CONCLUSION
There was a significant difference in MDA levels in breast cancer patients and healthy controls. MDA level measurement is expected to be used as an indicator of breast cancer in women who are often exposed to carcinogenic substances as an effort to detect and prevent breast cancer in women. Surgery departemen. Andalas Medical School. 2016; 12 (8):1-8.
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